A community-based descriptive cross-sectional study was carried out among children aged 1 to 4 years residing in an urban setting of Sri Lanka to assess the incidence and associated familyrelated factors of unintentional injuries. A total of 458 children were recruited using simple random sampling technique, giving a response rate of 91.6%. The incidence of unintentional injuries that needed medical attention during the study period of 3 months was 28.1 per 100 children (95% CI = 19.46-36.74). The factors that were significantly associated with the occurrence of unintentional injuries among children are low monthly income of the family (P = .045), low social support to the mother of index child (P = .022), nonauthoritative type of parenting of the mother of index child (P = .039), cared by person other than mother during day time (P = .002), frequent arguments between parents (P = .004), and frequent alcohol consumption of father (P = .001).
Introduction
Childhood unintentional injuries are unexpected occurrences affecting a child, which require medical attention or result in restricted activity leading to grief and suffering to entire family.
Many studies carried out in developed countries have highlighted the increased burden of unintentional injuries among preschool children and their common associations. But few researchers have explored this in developing countries where the injury burden is greatest on children.
Unintentional injuries are estimated to cause 389,000 annual child deaths in South Asia resulting in an annual loss of 74 healthy life years per 1000 population. 1 In Sri Lanka, childhood injury has been reported as the fourth leading cause of death among children younger than 5 years. 2 
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The childhood injury burden in developing countries, including Sri Lanka, are commonly being studied in hospital settings. They have only revealed the burden of severe forms of injuries requiring hospitalization, which is only the tip of the iceberg. 3, 4 Injury risk factors basically operate at four levels namely individual, family, community, and society. 5 Children between the ages of 1 and 4 years are house bound most of the time and mainly exposed to the risk factors at their family environment. 6 Identifying the family-related factors contributing to unintentional injuries among this age group is important to plan effective preventive strategies. 7, 8 The present study was conducted to evaluate the community-based incidence and familyrelated contributory factors for childhood unintentional injuries in an urban setting of Sri Lanka.
Methods

Study Recruitment
The study was approved by the board of study for Community Medicine of the Post Graduate Institute of Medicine, University of Colombo, and the Ethical Review Committee of the Faculty of Medicine, Colombo, Sri Lanka.
Study eligibility was limited to male and female children in the age group of 1 to 4 years who have not changed their residence within the last 3 months prior to the study. Study participants were recruited from the Medical Officer of Health (MOH) area Kolonnawa, an urban setting in the Colombo district of Sri Lanka. Sampling frame was developed for the entire MOH area using the updated birth and immunization registers of all 33 Public Health Midwife (PHM) areas in the MOH area consisting of 12,575 children. These PHM areas are the building blocks of MOH area headed by PHMs who are responsible for providing maternal and child care services at the grass-root level. A sample of 458 children aged 1 to 4 years was recruited using simple random sampling technique, giving a response rate of 91.6%. The mother or the principal caregiver of the selected child was informed of the study through verbal and written communication from PHMs of the MOH area.
Collection of Data
Data were collected by a team of trained field investigators. Each data collector was provided with a map of the area and a list of addresses of selected children. Assistance of the area PHM was obtained as a field guide to locate households and to introduce the data collectors to the respondents. The selected households were visited by data collectors on a preplanned date. Data were obtained from the mother or the principal caregiver of the selected child. In the absence of the mother or the principal caregiver at the time of the visit on a week day, those houses were revisited twice during weekends before discarding the household as a nonrespondent.
A pretested interviewer-administered questionnaire was used to obtain data. Written informed consent was obtained from the mother or the principal caregiver of the selected child before administering the questionnaire by explaining the purpose of the study. The sociodemographic factors, family-related factors, and details of the unintentional injuries of the study subjects were collected in the interviewer-administered questionnaire. Any unintended event, causing damage to the tissues of the body of index child that required any form of medical attention (including home treatment) was taken as an unintentional injury event.
Statistical Analysis
Statistical Package for Social Sciences version 18.2 software was used for the analysis of data. Background information of the study population was described using frequency distributions of relevant variables. Scores for type of parenting, quality of parenting, and level of social support were calculated by giving marks to predecided questions according to a preset marking scheme. Incidence of the childhood unintentional injuries of the study population was calculated with 95% confidence interval (CI). Data of sociodemographic factors and family-related factors, namely family structure, level of social support, type and quality of parenting, child care pattern, and parental characteristics were the broad groups of factors that were assessed for its association with childhood unintentional injuries. Frequency distributions of these factors were cross-analyzed against presence or absence of unintentional injuries. Chi-square test was used wherever appropriate to assess their association. Results were also expressed as odds ratios with 95% CIs wherever appropriate. A P value less than .05 was considered as significant.
Results
The study included 458 participants with the response rate of 91.6% (458/500). Majority of the interviewees 98.4% (451/458) were mother of the index child, and only 7 (1.5%) interviewees were the principal caregivers other than the mother. Characteristics of the study population are detailed in Table 1 .
The major ethnic group in the study population was Sinhalese (52.8%, n = 242), followed by Moors (35.2%, n = 161), and Sri Lankan Tamils (11.8%, n = 54). The majority of the study group was Buddhists 50.7% (n = 232). Age of the study group ranged from 24 to 59 in completed months with the mean age of 34 months. A majority (53.1%, n = 243) of the study group was males. Forty-one percent of the families had only 2 children, and 46.7% (213) of children were the first child in the family.
Majority of the parents had passed ordinary level examination as their highest level of education, and 88.9% of mothers of the study group were not employed. The median monthly income of the family was in the range of Rs. 20,001 (143 USD) to Rs. 40,000 (285 USD).
The overall incidence of unintentional injuries was derived from the total number of injury events that were reported during the past 3 months prior to the date of data collection. A total of 129 injury events were reported during this period from 458 individuals. Therefore, the overall incidence of unintentional injuries among 1-to 4-year-old children in the MOH area of Kolonnawa was 28.1 injury events per 100 children for the study period of 3 months (95% CI = 19.46-36.74).
The relationship of unintentional injuries to family-related factors of the study population was evaluated ( Table 2 ). Low family income was significantly associated with the occurrence of unintentional injuries (P = .045). A significantly higher proportion of children (23.9%) having low social support to their mothers had encountered unintentional injuries, compared with those having mothers with high social support (P = .022). Having grandparents living in the family was significantly associated with having lower occurrence of unintentional injuries (P = .009). Presence of any adult in the family in addition to parents was also significantly associated with having lower occurrence of unintentional injuries in the study group (P = .013).
Four types of parenting experienced by the children from their mothers were analyzed with the occurrence of unintentional injuries. Children who experienced uninvolved type of parenting 9,10 from their mothers had the highest proportion of (45.8%) unintentional injuries. Children who experienced authoritative type of parenting 9,10 from their mothers had significantly lower proportion (18.9%) of unintentional injuries compared with those experienced other types of parenting (P = .039). A significantly higher percentage of unintentional injuries was found in children cared by caregivers other than the mother during the daytime, compared with those cared by mothers (P = .002).
Person with whom the child lives was not associated with the occurrence of unintentional injuries (P = .306). The proportion of children with unintentional injuries was 40.5%, when their parents had frequent arguments, whereas it was 20.2% when their parents had no frequent arguments. Presence or absence of frequent arguments between parents was significantly associated with occurrence of unintentional injuries (P = .004). The frequent alcohol consumption of the father was also significantly associated with occurrence of unintentional injuries (P = .001). 
Table1. (continued)
Discussion
The incidence of childhood unintentional injuries was estimated as 28. One per 100 children per 3 months (95% CI = 19.46-36.74). This was assessed retrospectively using a 3-month recall period by proxy reporting of unintentional injuries of the study subjects by the mother or the principal caregiver. It is recommended to use shorter recall periods of 1 to 3 months for estimation of nonfatal injuries of children, when proxy information is obtained from sampled children's parents. 11, 12 A nationally representative study on unintentional injuries conducted in Pakistan have reported that overall annual incidence of unintentional injuries among children younger than 5 years was 47.8 (95% CI, 36.6-59.0) per 1000 per year. 13 Here the duration considered was 12 months, and this would have led to the inconsistency in the incidence.
A community-based study on unintentional injuries conducted among preschool children in Damascus had reported 23.2% incidence of unintentional injuries in this age group. 14 This study had considered all accidental injuries that occurred to the child requiring medical attention (including home management), which is similar to the definition of unintentional injury used in the present study. But the recall bias was high in this study compared with the present study as they have considered 1-year recall period.
A nationwide study conducted in Singapore has reported overall prevalence rate of injuries in children younger than 15 years as 19.5%, considering injury victims who had one or more injuries in the past 1 year. 15 In the present study, all the new victims of unintentional injuries that had occurred during the past 3 months were considered as the terminology used in the study was "incidence of unintentional injuries." Therefore, the findings of 2 studies were not comparable.
The rate of nonfatal unintentional injuries among 1-to 4-year-age group in the United States from year 2001 to 2006 was reported as 12,873 per 100,000 populations. 16 Major limitation in comparing these rates of childhood unintentional injuries with the present study is the lack of consistency in its assessment, recall period, and definitions.
Present study found higher proportion of injuries in the 25 to 59 months age group compared with that of 12 to 24 months age group. Previous studies have also indicated that children's injury risk is highest between 2 and 4 years of age 17 and children older than 2.5 years were at higher risk of injury than younger ones. 7 This has been explained by researches as once child gets older, caregivers change their supervisory styles and safety practices overestimating cognitive capabilities of children. 7 This could also be because of the exploring nature of children in 2 to 4 years of age who have no idea of the dangers in their environment. a Income category "less than Rs. 5000," "Rs. 5,000-10,000," and "Rs. 10,001-20,000" together as "low income." b Income category "Rs. 20,001-40,000" and "more than Rs. 40,000" together as "high income." c Number of children "two" and "three or more" together as "two or more." d Birth order "second" and "third or above" together as "second or above." e Social support category "low" and "moderate" were amalgamated together as social support category "low." f Quality of parenting category "average" and "poor" were amalgamated together as quality of parenting category "poor." g Type of parenting category "authoritarian," "indulgent," and "uninvolved" were amalgamated together as "nonauthoritative."
Previous studies have shown that higher education level of the parents and high family income, which reflect better level of socioeconomic status of the family is related to low level of childhood injuries. 18, 19 The evidence from present study is in line with the above studies, suggesting that childhood unintentional injuries are significantly high among children from families with low income (P = .045). This clearly highlights the importance of identifying this target group in planning and implementing child injury preventive programmes.
The present study showed a significantly lower occurrence of unintentional injuries among children who had their grandparents living with them in the family (P = .013). Bishai et al 8 had shown that children in families with grandparents as caregivers are more protective from injuries confirming the above results. This could also be because of the fact that grandparents limit the activities of children.
Presence of any adult in the family in addition to parents was also significantly associated with having lower occurrence of childhood unintentional injuries in the present study (P = .009). This contrasts with the finding of Andrade 20 who showed that children, who were in families with more than four people in the household, had greater number of injuries.
Previous studies have shown that number of children in a family and the birth order of a child have also been associated with the occurrence of unintentional injuries with higher birth order being associated with increased risk of unintentional injuries. 21, 22 In the present study, the number of children in a family and the birth order of index child were not found to be significantly associated with the occurrence of childhood unintentional injuries. This could be because of the fact that a majority of the study subjects belonged to families with one or two children and only a small proportion had higher birth orders.
Leininger et al 23 had shown that children having mothers with lower level of social support had experienced significantly higher rates of injury. This is consistent with the finding of Rhodes and Iwashyna, 24 who found that lack of social support was significantly associated with less safe homes. The results of the current study show good agreement with above studies in that a significantly higher level of unintentional injuries observed among children who had low social support to their mothers (P = .022). Thus, children who are in families with low social support could be considered as vulnerable groups for unintentional injuries.
Parenting style is a complex activity based on parental responsiveness and parental demandingness. 25 It is used to "capture normal variations in parents' attempts to control and socialize their children." 26 Very little published research had considered the role of parenting style on injury risk of children. Miller et al 27 show that children whose parents are uninvolved perform poorly in all domains, and children whose parents are authoritative (both responsive and demanding) are shown to be more socially competent than those whose parents are nonauthoritative.
According to the present study, the majority of unintentional injuries reported among children whose mothers had uninvolved type of parenting. It also showed a significantly lower occurrence of unintentional injuries among children whose parents are authoritative (P = .039). Schwebel and Brezausek 28 have reported results different to the present study, indicating that no maternal parenting characteristics were significantly related to child injuries. However, the issues such as definition of parenting, cultural attitudes, and methods used to identify the style of parenting should be considered when comparing the results of these studies.
From the literature it had shown that good quality parenting was related to reduced child injury risk. 29 In the present study, quality of parenting was not found to be significantly associated with the occurrence of childhood unintentional injuries. One major difficulty that emerges when comparing studies of the effect of quality of parenting on childhood unintentional injuries is differences in the definition of quality of parenting. The studies are also difficult to compare as they vary in characteristics considered in assessing the quality of parenting.
Researchers have begun to clarify the mechanisms and efficacy of different parenting strategies in reducing child injury risk. In the present study, the type and quality of parenting assessed is validated with respect to face and content validity. It is important to conduct similar studies with validated parenting tools to increase the comparability of findings.
Differences in child care arrangement may affect the occurrence of childhood unintentional injuries. The present study indicates that a significantly lower level of unintentional injuries was observed among the children cared by mothers during the daytime (P = .002). This contrasts with the reports by previous authors who showed that children who spent more time in nonparental child care were at lower risk of unintentional injuries. 30, 31 Marital status of the parents and person with whom the child lives found to be associated with the occurrence of child injuries according to previous studies. Bishai et al 8 have shown that when parents are unmarried, their children are at higher risk of medically attended injuries. Dawson 32 had indicated that children who lived in divorced families had greater risk for injury. In the present study, these variables were not significantly associated with the occurrence of childhood unintentional injuries, probably because of the fact that only a small proportion of the study group was not living with both parents.
An important finding in this study was the presence of significantly higher level of unintentional injuries among children whose parents had frequent arguments (P = .004) and children whose fathers frequently consumed alcohol (P = .001). This is similar to the findings of Orton et al 21 as shown in their nested case control study. In the present study, the presence of frequent arguments in the family and the frequent alcohol consumption of the father of index child were assessed from the respondents. However, respondents giving socially desirable answers cannot be excluded.
Conclusion
The above findings implied that unintentional injuries are an important issue among children in this age group. This population would likely benefit from targeted child safety interventions. Identification of vulnerable populations such as children from low-income families, children from families having poor social support, and children who do not have grandparents or any other adults living with them in the family is recommended when planning targeted interventions for injury prevention.
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